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" Abstract ;'
, UCreativity was examined in 142 middle- and lower-class children, across
a uide range of age (7—13)‘and intellectual ability (low average to gifted).
The instruments were lenient (16 ksems) and-stringent (4 items) solution-standard
~ measures of original problem-solving, and'two subtests of the WISC. Scores for

quantity (popular responses) and quality (unusual ‘responses) were computed for

v_~
il

lenient and stringent measures. )¥«. . _
Three sets of findings that obtained in all age, intelligence -level, and .
SES groups provided impressive supﬁort for the construct validity of the Guilford -
Mednick conceptualization-of original,thinking. There were two consistent rela-
tionships: ome between'corresponding scores on lenient predictor measures'and
'stringent criterion measures, and one between quantity and qualjity scores within )
lenient and stringent tasks. The data also'demonstrated a general order effect
with popular responses occurring earlier, and unusual responses later, in the
response sequence--an order effect that was stronger for high than for low R
creative children. N v . ) -
Although reinforcemen-~ failed to increase‘o;igunal responding, it is p
mature to concludehthat verbal reinforcement is +ineffective for this purposg.
Differences were found as a functign of social class but]not intelligence.
'Middle—class childfen generated'}ogz quality responses. on stringent tasks, and
the relationship of quality to quantity was stronger.. Girls and boys'were equal
P . in. original broblem-solving~ability; the‘reasons_why fewer women make outstand- o

ing creative contributions than men, therefore, may well be‘fouéd in the realm
’ - &

<y

\

of socialization. ,
qagé/?gtringent tasks are consideréd better predict@rs of real-world creative
behaviors than lenient ones. Nevertheless, the investigators cautioned against

- equating either the predictor or the criterion meéasures of the current study

with creative attainments in the real world.

~ -
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Chapter One . ¢ . P
INTRODUCTION

. E
.

' Definii:ions of creativity as a phenbmenbn are eluysive. Creativity 1is

A defined here as’an intrapersonal and interpersonal process by means of
. N - )

which original, i.e., novel and’ u%ual,wroducts of high quality are de-

. veloped. The literattre on creativity‘caﬂ be,cl.assified under the headings

product-, person, and gtdcess-oriented. The diff_iéulties inherent in de-

veloping objective criteria for judging creative products agd in assessing '
v . ‘ g .
ersons have led-bma.r{y investigators -- as

FEe Q&éracterisﬁics of creative
.af step -- \to focus on creaggve cognitive Er.oceg;es.
Nt‘x‘mérous great men and womerﬁav de‘ (& ‘beqd the crdjtivity in their
own lives in teﬁl;s of a problem—soﬂring p@. }‘Tany'solutiops came to’-‘ o
mind in the form of ideas and imag;s" (Ghiselin, 1955). Among the many - ., l
T * * solutions were 'a few highly gpfg;nal ideas thch becamé',-th.e.basis for a
,t creative broducti an ope‘/ a ma'thematicall theory, an engineering feat, e

: &a a\'*novel,solutionk to a social.problem, Th_esé int‘:rospective:reports have led

t6 the conceptualization of,_g-;(;he creative process as origina_l prigblemsolving

. —_—

with ideational fluency as ':;e.n essential compfment in the :process (Guilford,
: a1 . N -
& Kogan, 1965): Vo
. ( ™ , " ' v
. \] . . 7
{ : , The theorists cited above contend that (1) the generatiqn of many )

N

*1956, 1967; Mednick, 1962; Wallach

potential solution leadg/to the production of a few that are high]y ori.gin'al,
i.e., statistically Ly\';gsual and of high'qualiéxL_gnd (2) popuiar ideas emerge )

earlier, anditmﬁsuai ideas later, in the response sequence., .'fhese})e‘st-'

.

' igators -arttd\qthelrs (Getzels & Jackson, 1962; Torrance, 1974) developed

measures of origﬁial problem-solving based %on i)eational fluency. These

. ] . { . R .
measures were gubse@r;tly used in. research to validate the ;ntrospe%tive '

»

* ., . v .

»N, ‘.~, »

réports of créative-peq&le and the thedreticai conceptuéli;ationﬁ of creativity. .




.lenient olution-standards

‘criterfion measures with stri

Wallach (1970, 1971) summarized research on ideatidnal fluency measures

that demonstrated a strong r\Iationship between the production of a large

< 13
number of responses and th%}production of. responses that are siatisticaf}y
N

.unusual, but not necessarily of high quality. Milgram, Milgram, Rosenbloom

i

and Rabkin (1978) judged the quality or cleverness of unusual responses

in children and adoleacents and demonstrated that popular'resgpnses and

N . . ' “

unusual.responses of low quaiitb were both agsociated with the produc jon

of responses that qualified as original by beinf both unusual and ofyhi

quality. . ? > : )

These . findings were intergfe;ed as providing empirical suppoLt for the
~

above—mentioned conceptualizations of original problem—solving and for the

yalidity‘df measurks of ideatidnal'fluency.ujiyis generalization from, idea-
. :

tional fluency predictor measures to original probIeij9lving in practical
< . . - . -

. ) . , . } s
life situatIons is premature, how@yer, because of a basic difference be-

<

tween predigtor and.critsrionr:xasurés. If 1 eational fluency neaéures,

. . : . . .
all responses are regarded as solutions to Eng test problems '(except for

-

~

ad occasional bizarre aasociatidn) because. of the lenient stanfards for

~
at constitutes a solution. In typic

."\‘
pggbleﬁgugre more clea;2§(
standards. Accordingiy, th

3 .
ife situationsy. by\contrast,

fined, and heir solutions hawe str n
validity/of\ideational fluency predictorsvwith
emaina_t9 be. demonstrated against external N

8
ent solution-standards.

Reeear bjectives .

of creativity or. original pro leh-solving was developed and a study was



Vi

. '
(1) To investigate the disariminant validity of lenient and stringent

solutio tandard measures of original.problem-solving with refefence to-

intelligence. o , -
(2) To investigate individual differences in the qualitY‘as well as
the quantity ‘of responses in thesq»measures as a function of age (7-13)

sex, intellectual ability (low average to gifted), and social class (middle-
- !
» ' 4

and lower-class).
(3) To investigaJL the' relationship between quantity and quality of

responsg both in lenient and stringent measures.

— N

(4) To investigate the order of appearance of popular ann:unusual*
responses in these tasks. o \
©(5) To'validate'a le?ient predictor measure of original prdbllh—solving
againgt a stringent criterion measure, .

'(6) To investigate the'tffect of verbal praise{on the quantity and’

quality of origitial problem—solving in these children:r

» : - -
. K | 1
. - »

_o'\"

SN
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Qpapter Two )
RESEARCH METHOD .
Subjects S~
» ~— . .
Subjecfs were 142/middle- and lower-class childrén in second,'fifth, .

« :
and eighth grades, ranging in {ntelligence from 85 to 155. The children

L)

~ were divided into sfx groups based on socioe'conomicstat:us1 and scotres of

a modified Wechsiez Intelligence Scale for Children (Wechs{er, 1974)

b4
There were three groups of middle-class children: (1) Gifted - two or

more standard deviations above the mean or IQ 130-155; (2) Sugerior - from'

one to two standard deviations above the mean or IQ 115-130; and (3) High

“

) Average - from .mean.to one standard deviation above]the mean or IQ 100- °

— Y

115. The 1ower-clams cﬁildren were also dfbided into three groups' (1) Superior' '

. ] and (2) High Average » which were comparable to the corresponding ability

»

groups in the middle-class children; and (3) Low Average - from the mean

} to one standard deviation below t mean or I0 85-100. The distribution .- -

LJ‘ o?‘subjeets b;Iage, sex, intelligence level,%ﬁxnd SES is presented in Table 1.°
' ! s : B
The gifted children were rgndomly selected from special classes for v

\ v
) the inuellectdalizjand academically gifted conducted by the Israel Ministry
- . Y i 7 °

of Edixcat&ion and Tulture in two SCl‘_lOOlS./l The second and third middle- -

N class groups were rgndomly selected” from seven middle-class schools in the ¢
‘ S T &,
‘Creatér Te1~A?iﬁ area. The three lower-q&ass/groups were drawn from segen .
: ]

—

///J [ deprived or

leave and occupational status of parents, family income, and housing, all
Y N / ! ) }

7

sadvantaged. Criteria for ‘this designation included educational -

L4

1§ocioecoﬂomie status 11 henceforth’he refierred to as. SES. ‘ t

i )//?The four intelligence levels will henceforyh be referred to as IQ éroups.

')

-

,».( -
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,'of which were ‘well below the national standard for children attending these

-

. schools. '_° v _.. : S o R
.-ﬂw-'i We had originally planned to compare children of each SES in each of

é T
o the four IQ groups (130-155 llS-l30 100-115, and 85- 100), and we sought

i‘_- : : thém out in the public schools cited above., We found however, very few
middle-class children in the 85-100 range and ?elatively few lower-class
R o children in tHe 130-155 range. -We could have canvassed additional schoolJ’

-to'fully constitute these two additional groups,_but these groups would
x . ,‘\ -~ . .
. _have been so atypical that generalizations from them to populations would

’ ' L. _;”" ﬁ L. .
be suspect. Accordingly we decided tg”con ine the SES comparisgps to the -

-

.high average and superior IQ‘groups;

‘Materials ' a R . . e

. ) X 6 . . .
"~ Original problem-Solving: Stringent g olution-Standard. Four tasks,

two performance and two verbal were selected from the research literature.
4 ‘
The*two verbal tasks, Crossing the River and The Oranges, were adapted for %
BN )

use with children from The Mined Road Problem (Lorge, Tuckman, Aikman,»Spiegel

& Moss, 1956) and The Pebbles (Debono, 1967), respectively. The examiner

read each problem aloud and presented an accompanying picture. The two -

-

performance tasks, The Cylinder in the Can and The Two String Problem, were

used without change and are described by Ray (1955). ¢

’

Each test response was Scored‘as (l) a solution or nonsolution; kZ) pop-

_‘ . ular or unusual, f.e., given by more or less than five percent of the group,
respectively, and_ (3) of high or low quality, depending on (a) fit, She degreef

of match, appropriateness, or suitability of the response to the stimulus,
and (b) cleverness Yor the degree of elegance and/or novelty of the response.

- SRS ) i . *

-




hd N

L ,
Detailed instﬁuggzons for administration and-scoringkmay.be'obtained from
'the investigator (Milgram, Arad,& Ramati, Note 1). X ' X ' .
Four noneoverlapping scores were computed.for each subject: popular .
responses ofvhigh and of low ouality, and unusnal _responses’ of *high and of : 5

low quality. Each score was tabulated by adding the appropriate raw scores
of the fou tems. The unusual high qiality score included responses that,
in -addition to being statistically infrequent and cleveg were also effective
solutions to the problem. The other three\Scores included solutions and
nonsolutions. Clever, unusual responses that did not solve the problem
were included in the unusual low quality score. Means, standard deviations;

and minimum and maximum scores for the four non-overlapping scores are pre-

sented in Table 2, B : ‘ ' ié; u;

Ori inal prpblem—solving: lenient solution-standard. The Tel-Aviv
University CreativiZ} Test was used. It is'a battery of four tasks with dur °
. : s .
) items per task and was adapted by Milgram;%nd‘Milgram (l97ia) from the qgllach

. | | , : S )
and Kogan battery (1?65). The four subtests were (1) alternatg uses, (2) pat-

;ternﬂmeanings, (3).similarities, and (45 line meanings. Suhjec s responded ..
to the verbal (1, 3) and the visual stimuli (2 4) of this battery with verbal
responses. The visual stimulf were presented on 8 x 14 cm. cards. This
battery has been found to possess high internal consistency and homogeneity Sy
in Israeli middle-class children of average intelligence and above (Milgraﬁ:é /
‘Milgram, 1976a, b; Milgram & Rabkin, 1980; Milgram et al., 1978). R
Each test reSponse was scored as either popnlar or unusual, i.e., given //

_ by more or‘less than five'percent of t gronp; respectively. 'Detailed /
instructions for administration and scoring may be obtained from the invest- ﬂr' |
igator (Milgram, Arad,& Ramati; ﬁote lj.

9 .
4 -

4
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t I ‘ W ]
' TWo n‘ﬁ—overlappi F scores wer eomputed for, each subject, one for

‘o _ popular and one for unusual response%. Each score-included responses of

"+ _both high and of low qu'lity and wasitabulated by adding the;appro;riate‘
: ' C . o 2 .

raw scores of the eight items. §ummed raw scores were used, ,rather  than .

| - B & n

summed standard scores aj in previous\studies (Milgram & Milgram,-l967a,e

1976b), . ecaus! of the .95 correlation between the ‘two reported by Rabkin

(Note 2). T L . .

. -

.
For several reasons T sponses)on the lenient tdsks were not scored as

solutions or nonsglutions, or as high or, low in quality o First in the

lenient task the
L 4

istincti between solutionland nonsolution is Superfluous,-
v . since all or nearly all re::¥nses to Stimuli\in these tasks\are considered

solutions to the problem. IA ‘those rare instances where a subject gives a

y

) ;rppropriate response to a particular stimulus, his response

.. \
entire protocol would be invalidated. In tke present study

np response was invalidated fon this reason. In the stringent tasks, however, ,

. fr; nensolutions are relatively freQuentfand not necesgsarily bizarre at all.

Hence, the necessity toﬁfcore for solution-nonsolution in the latter, but
not the former. 5 ? . ‘ -
B v
Our original intentign was'to score for high andQ}oﬁ quality in lenient

tasks as we had scored in stringent tasks.. In scoting for quality'two judges

\ -

evaluate each response independenily. This is a time-consuming and expensive

. ' procedure. Financial limitations compelled us to score 'for quality on only

! one of the two tasks. Since we had scored lenient tasks for quality in an’

\‘\\ .earlier study, we elected to séore stringent tasks for quality in the present ’ .

h

¥,

study. -




_ subtests of the WISC Detai%ed information on administration and scoring R

‘l . - E . : - oy .‘,-'_jc'. )
) . : a T ‘. . ;
. . - »-.4 “~
oo . € o A .
We had another reason for,scoring quality in the stringent, rather| . ¢
. : ~ } s NI
L ] .
than the lenient \tasks. In the earlier study, we (Milgram, et-al.,,l9L8)'

» .
~showed that little ‘was gained by scoring separately for the high and lqw o

17 4 ol .
quality of unusual responses in lenient tasks. We found that the corre F: f{4/<?
. o
_tions of unusual responses of high quality to overall unusual response was §{' \’_
ax‘ . - ,

.89 and 88 for children in grades 4-6 and- for youths in qfhde 12, res ectiv iy. ~
Correlations of this magnitude-may not occur in other age or intelligenee

grp P4, and in lowér elass~subjects, but funds were not available to examine

.

this question. Sinc% there were no data on the Value of quality scoring

‘on stringent. tasks for any group, it was decided to invest the time and
_ |

effort here. - . . ’ ‘ T S
: ‘ P

R L]

,Intelliéence Test. IQ scoreg were-based on theﬂInforﬁationqgnd Vbcabulary

are presented in the test manual (Wechsler, .1974). oThese subtes;s were-

‘

selected because, likeathe original problem—solving tasks usedlin this re- fé?Tl'
. .- 0, . - .

search, they require verbal responding. This common\response equirement

’ [

-increases the probability of obtaining a high correlation bqéween intelligence~

and original proble -solving. If we de in fact, obtain a.mo 'Nﬁr very N
A _ . p
low correlation, then we have impressive evidence for the discriminant.validity

of khe original problem-solving tasks.

. .
Procedure ' : Y ' L
- Lo L A

Testing,arrangements. Pefmission to test in the public schools was Wwﬁééﬁ-‘

B ot
- Wy b
given by Mr. A. Yaron, Edupational Inspector for the Greater Tel—Aviv ari%%‘

The research plan was reviewedﬁy the Research-and Ethics Committee of the ?

Israel Ministry of Education. The research coordinator visited each participating
. ‘s, -

o



-

; administer the tasks' these sessions provided an explanation of the re ch
. _ project, a demonstration of the testing pr&cedures, and the opportunity :: J
"\_ 7 .7

and they maintained’an acceptable standard-of control over the testing pro-

¢/ : - / - I-" T .p
school in advance and met with the principal to explain the purpose of the
5 : ¢ ' . . : . - . 2 .
researchvadd its requirements. As a result of this visit, each principal

understood the. research project, provided space far testing and for stoxgge

: . b4
of testing materials between sessions, Qnd arranged for the cooperation the

» .school personne} in thé weeks that follpwed. Individual gdministration of

all tasks %ook place in small examining rooms on the school premises during
schjfl-hours. '; % i' i - : . ' - ‘é// ;

Kd

The Examiners. The-testing examihers were seven students, six women

-

and one’ man, at ending Tel-Aviv University. All examiners received two orienta—

-
~

,tion sessions, gne group and one individual, before they were permitted tv .

-

-

?.
to practice them. The morale and coiberation of the, examiners werigpxcellent

P 4 ' »

1

cedure ihtoughout They received detailed guidelines,for test administ??f!ﬁn,
including the names of subjects to be tested in each class, alternate sub-

jects in case of absences, the order of-testing,of.sdbjécts and of forms,
e v ‘ .
and VErbatim instruction§-to be read aloud to the children. Each examiner

contacted the school to which he/she was assigned and personally coordinated

. e -
the days. ani houréptf testing. ‘ S ‘ ' "'

’

Testing Procedure. Tasks were divide:ﬂv'"‘ Fate forms and in-

week apart. In
the first session two lenient solution—standardjsubtests, orne with verbal

and one with nori-werbal stimuli and two stringent solution-standard tasks, one verbal

K
3

and one performance were administered alternately without verbal reinforcement.
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’ .

*In the second sessi_\_—‘parallel set of materials was administered, and

-
.

‘llO of the 142 subjects received verbal reinforcement;v This consisted of

‘__',“_ e e e

‘3‘(

. J
“the examiner nodding approvingly and saying,'"Good" following the first J o

response to the stimulus, "Very good" foilowing the second, and "Very fine"

A

P
' and "Excellent" for Succeeding responses. There were no time limits for

. i ’

5 responding in éither session. Biographi 1 information.about‘each subject

- was\obtained'at the beginning of-thebfirst on, and the modified WISC = ~~

~

i
! was Vadministered at-the end of the second session. ' : » . ~ "W’

-,

The.combining,of scores. Initial analysis of the da;a”indicated that -

( ) : certain scores should be combined. First ‘it was decidﬂh to combine hI%h'\\

‘.

‘and’ low quality responses on the stringent task to yi 1d two rather than
.~ ‘-

: four non-overlapping scores. —— popular and unusual is decision was based
)

N ; on several consiﬂerations. It may be noted in Table 2 that the mean for

' unusual high uality responses Snwz;:~stringent task is .50 winh,a range from

A narrow distributid of scores reduces the possihility o{

zeto'to thred.

demonstrating reliable group differences on. this measure even if.t:ej> are

f‘ in fact present., This problem aroqe\hec::se of the small number q tringent
! tasks. as, compared with lenient (four vVersus l6) and the high requirements.
set for clever.unusual'solutions. :Accordingly, unusual'responses~ggre

‘ ‘ treated as a single score,"regardless of the quality or cleverness of the

response in the stringent-task.

v

' v The differentiation between high and low quality was also found to

5 ﬁ be<unnecessary for the popular responses‘on the stringent task. é&haustive

) I'4 ' '

analyses' of the various subject. groups, scorir , separasely for high and . v
3 ‘ . ' > ’ _

LN ’ . :
low quality popular responses, yielded equivalent results throughout.

v




Accordingly, the distinction in quality was dropped on popular as well as J .
.on unusual responses. ' |
‘ . S Seco,nd the effects of vérbal reinforcement and of practice were ex-—
. amined in a series of repeated measurement analysis of variafice designs with

the various subject groups. In none of these analyses was tjlere a signif-"

v .

icant main effect for reinforcement or for practice (first sessicﬁl-second ) .

session), nor were there any significant interactions th these main ef-

(] .
fects. It was concluded that neither reinfo%cement nor plfac ice\made any (

g’ differqnce ‘on either leniena or stringent tt § nearly equivalent . N
. . \

T - :

'4' means .gn first and second’ sessions and correlations of .82 and, 55 for over- .

.

. - all fluencyf measures for lenient and stringent tasks, respectively - it B

" was decided to collapse means of ?ﬁ’e two sessions in further analyses.’ These .-f\,_
AR . . . - ‘

composite scores would yield a broader distributiom than the separate ses-

a

PR
sion scores and would be more reliable than their cqmponents Consequentl‘y .

;:.:‘i' they provide a better base for examining group diQferences and the other A {
. analyses dictated by the objectives of the research. ‘ o . g
: ,, .

3 . .
. - .

. )
5, (8
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_ ! Chapter 3 iy . .
i . ' = . ) N
. INTELLIGENCE AND QRIGINAL PROBLEM-SOLVING: DISCRIMINANF-VALIDITY ,

N e, I . Lo ,.
,‘ '!/
) Theoretic&’kground ' ‘ - ) "'J . LY 4

»

There have been few prior studies of creative thinking in lower SES
children and in children of either middle or lower SES as young or as low
X
. L ES
in \intelligence as those included in this study. Accordingly, a prior con-

% . “

dition for the investi ation was to demonstrate the discriminant validity

& . iy

of" origiﬁpl problem- lving in these groups. By discriminant validity we

mean that Qriginal t inRiﬂg is empirically distinguishable from other cogni- ;

( tive constructs such as. intelligence.. In operational terms, evidence of
‘ ¥
discriminant validity consists of demonstrating that(:cores on tests of .
oy,
- B g
the abilitylgg grbduce large numbers of ideas in general and unusual ideas

-

in particular, are relatf?ely independent of scores on‘cdnventional inteﬁl- B
) Y (. ’
igence tests. N ’ . . '
P [ 4 . 3
, - N \*m ‘ )
Wallach (1970) concluded from a review of the literatu®e that a minimum,w ~

by

l" ‘ ’ level of intelligence I; required for the production of high levels of

‘4 .3 original thinking unconfounded with intelligence. This minimum level had

not been specified for either middle- or lower-class children, but was
- assumed to be above some thresholdvaround the middle of the range (Wallach,

; l97l). Our data for middle-class children indicated that (1) average to
. : , . _ : ,

""high average intelligence is the required minimal level when original think-

is measured in group administration, but that (2) low average intelligence
2 ‘ ' . :

is sufficient in individual administration where response'is oral rather
: , ' ; : 1
. ~ than written (Milgram & Milgram, 1976b).

Ward, Kogan, and Pankive (1972) obtained discriminant'validity in a -

I ' group of lower-class fifth-graders below average in ability, when creative

‘

Y . " ' : . . b
b . -




thinking was ebfained in individual administ a%ion. We (Milgram & Feingold, .

ﬁ “ p 1977) obtained similar_ginding with lower-c ass.sevﬁnth-graders qf below. -
L [N . LN,

avers e ability in fskael. ‘In both of these stuydies, unfo unately, social

/ . . ,' coe -
‘ o ”cla as confounded with. intelligence level. Accordi?gly, 41t appeared ‘
R o
warranted to investigate the discriminant validity of individually admin-
s,

-

QEred tasks of original problem—solving in youngkcyildren,Controlling

both for intelligence level and for social class - _ ’ . ‘[/

In previ9u7 studies of the relationship betv?én iﬁtelligence .and orig-’

inal Eiﬁ;’émdSOIVing’ only lenient solution-standard measures of the latter
v .l \

weée uti%ized It seemed reasonable to investigate whether stringent solu-

ion-stdhdarg measures were equa ly independent of intelligence. Accordingly,

\

as a first step in the current research, we examined the correlation of

N . ‘\
o intelligence and‘scores on both lenient and stringenﬁ measures to see if,
‘ e

- A —. the two cognitive procehses were enﬁirically distinguishable from tﬂtelffgence

[N

for the full range "of age, sex, I0 group};‘\ffSES included in the StUdY-

. . ’5 . i
Results and Disqusion - ! , ) : - 5

.,
.

With the effects of age, sex, and SES partialed oyt, the correlatiens
§ , e .

- ﬁ . ‘\. .
///‘2 of the intelligencl test scores with popular -and ynusual scores on the

lend,t'ent tasks were .23, 2( 05 and .14, .E< 05, relspectively; and the cor-
’ responding correlations for the.twe stringent scores were .28, p( 001,
‘and .17, EZ( .05, respectively. The magnitude of these correlations is con-
) .

sistent wi those reported by numerous other investigators ‘and summarized

by Wallach (1970).

Thé data of the current study support the Guilford (1956, 1967)-Mednick

) (1962) fokmulation of the distinction between intelligence and original

.
.
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! ‘ prol] m-solving& The findings-eXtend iheir bosition by deéonstraﬁing L
[ :
(1) that s{iingent as weLl as' lenient solution-standard original problem-

,

solving is equally indebendent of intelligence, and (2) that orig&nal problem-

solving can be ::alured using indizsdual administration iﬂ ghildren as yoﬁhg

. : as age seven, as_low'in intelligence‘eS'BS,-and in both middle and lower SES. D

With'reference to the distfnctionm between'intelligence and original ey

Yo s / ) - 7

R .
problem=" ving, two issues have been confounded, and this confounding has

.

L had serious consequences in,{ésearch and'in”educational praQ;ice. One issue
. . . ) . @ N . Fl . k" .
has to do with whether intelligence and original problem—solving are em- »

. - _ _
pirically distinguishpble which they are, and the other with whether they - -

: ﬁ are to be-Seen aikeoually“valuable'alternati cognitive stfategi:s for
problem-solving, which they are not. By tself*convergent thinking is-
boch Lecessary and suffikient for effect{ve but'nncreative probleﬁ-solving.
Mhny'scientific‘and/or aesthetic problems are solved by people who think
systematically“but not imaginatively. Original problem-solving may be

* imaginative, buﬁ‘giszscematic: If so, it is in end of .itself in- \ |
sufficient to bring about effective p;oblem%solving, Intelligence and

~original problem:solVing~nust be combined and must constitute a dynamic '

processféhat involves susgending judgment to produce many unusual and imag—

) ;sinative ideas,.and invoking judgment in order to select the best ideas aé&b

effectiva.and creative solutions to the problem.

»

v

Demonstrating the empirical dis?inccion between intelligence and orig-
! inal problem-s;hving is, therefore, basic and a prior step to investigating

the implications of differences in absolute level of ofiginality scores in

7
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q« . ‘/ A . jl ) s
individuals. However, ,Phce the fotmer is achieved, other considerations

become ixﬁport t. The measuremenQ of originalit:y is? not an end i'n and of
it:sellf, ny moge -éhan’t:he measureme';x{ of int:elligen,_c_eﬂ ‘is such an end.
Psychometri instruments that obtain ‘an empricial distinction b%eén in-
t:elligence bnd-yori al problem—solving are impo’rt:ant' main]:’ because t:hey\&.

provide the means for educat:ional programming and resea\rch to consider t:he ¢
implications of individu_alodifferenoes on these cogn:l.t:ive dimensions. .
Accordingly, in the current: study we proceeded to examine the effect:s of \

\\ ‘ age, sex, and S@_S on origq.nal problexn—solving in gifted and nongifted

A . . ’ . ® - . Lo : N
v , children, ' © Y S ® - . , e \

«
/

f'-.\.\n / w
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- - . L Ll
;FE EFFECT OF AGE,”SEX, INTELLIGEﬁbE, AND SOCIOECONOMIC\?TAIUS K
s : . . .. v ) ! .
o ; Theoreticql g;ound R ' > . { )
. ‘ T ® 2 - ~ o
b L Much &ttention hasfbeen devoted by researchers to.the/investigation of It
i T Vah S D .~ .
;;7*) . individual differences in convergent/problemvsolving aﬁilities as measured ,
STy e 1 D

by conventional intell ehce tests. Scant attention, b con,xast, has ~ . :

S been’ directed to e g individual differenét;.in divergent ‘or creati:e

problem-solving abilitdes.. Most studies of original problem-solving were
Pe N
done with middle-class preadolescents, addlescents and young adults within

v~ !
[

. the relatively restricted range of average tolhigh averagq intelligence

and few developmental comparisons were attempted. &ittle is known, therefore,

. N
/‘;ﬁv' about the original problem—solving abilities of’ children~who differ in age, .
o <z, . ‘ S , .
" intelligence, ‘and- SES. Previous studies'vere further lihited‘in scope in
-
- that they utilized lenient solution-standard measures of b iginal problem— !
'S /

solving ability only. In the current study we ined the separate‘and .
intéractive effects of age, sex, in!elligence,nand SES on both lenient andé
stringent measures of original prob%ap—solving in éhildren across a wide

range of age (grades two to eight) and intellectual ability (low average

A .

to gifted)'in both middle- 'and lower-class.groups. . "_ , /’?,

-

Age. In the last 20 years ingreasing emphasis has been placed on ’J
the' importance Jf identdfying and enhancing the creative abilities of chil—‘ T
' "

dren((Getzels"& Di}lon l973). Numerous studies have in:estigated lenienfﬁ
F tasks across a wide age range (five to adult) but relatively few studie\

have made explicit developmental comparisons, especially for preschool °

children (Arasteh & Arasteh 1976; Torrance, l962’ Wallach l970) Torrance

- (19624) reDorted a stgady rise between the first grade and?adulthood on his

< . ' / - ’ ) .
\ . ' ) -——'!"'\;_




N

i . v - ' Py {
N - ‘tests, but points to discontiqpitiesethat differ/from culture td cJ1:y4: L N
- 3 A . . '™ . .'.

- ' (l962b) The overall developmental trené sgfcified by Torrance has been',' L
\ ) . -
investigators, but not th® rises and drops at different >
(S ] :

@dersoﬂ, 19653 Ogletree &*Ujlaki, 1973) Milgram et.al.

‘f . (1978) reported'a d lqpmental trend 3% increased production of unuSual,

. v % - » . ey

o ! but not popular, resp%nses from grade six to twelve. R conitrast, Iscoe’.

. ;‘ < g' R
S ﬁnd Pierce-Jones (1964) found no deVelopmental increments 1n the?r subjects .,

- \‘ confirmed‘by oth'

L , / age levels (Lon

ffom age five to nine. . ; o ~'u’ 2// o . ‘
< The apparent’ inconsigtencies in the findings‘of the various studies
" are due to differences, the lenient tasks used, the scoring techniqges !

K} v

e Lo selected and the testﬁhg procedure employed These studieS‘vary

-

2

\x’, number of - dimensions. (l)fverbal and nonverbal stimuli (2) ve

nonverbal response r irements, (3) lenient and stringent soluti_ ,iirqs;-f
Bl (4) scoring for frequency (popular versus unusual) and for quality (high

.

" or low); (5)~re orting results as overlapping or non—overlapping scores
(6)~individual ‘or group administratfon, (7 timed or untimed administration, etc.
~ Given this state of affairs with reference tq lenient measures ‘and-

B

the absence of developmental data on stringent measures, there is high

\
- priority for developmental studies of original.froblem—solving in children
B from preschool age, and up on both kinds of  tasks, ‘ ’ . -
7 \ . o
Socioeconomic Status. Several investigatogs studied the relatfonship 4
. between social class and “lenient measures of original problem—solving.
’ { ' They also examined” differences- In racq~and intelligence.level. Their £ind-
- 7$ings were_co lexrand inconclusive. v )
’ - ’ - ' \
IS : .o ~ !
. , \ - A '
’ . . . . - . T a
\ . ' '
\ - . .
. ‘ B ' , / e . . N
Q o - ) 3 S - 4.(, -
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Iscoe and<Pierce-Jones (1964) found that lower-class children (ages

LY

N five to nine) were higher in ideational fluency than middle-class childreh,

but the former group wasfall black and the latter all white, thereby con-

. K
. founding social class and race. Saveca (1965) obtained the more conven-

- tional. finding, that middle~class preschoolers did better than lower, but

his study also confounded social class with race and with intelligence.

' Ogletree and Ujlaki (1973) also found middle-class children in several
& European countries higher on original thinking than their lower-class
peers. Smith (l962) found a similar advantage for middle-class children

on verbal tasks, bkt the reverse on nonverbal tasks. .

The present study was characterized by two methodological advantages

o

"over earlier studies. First, social class and intelligence were unconfounded.

The research design permitted a comparison of two intelligence levels within

each social class and of the two social classes at the same;intelligence levels.
' Second, stringent as well as lenient measures were investigated.

Sex. Few sex differences on original problem—solving have been reported

N jff;In the literature (Maccoby, l§74), but this literature was largely confined
N ‘ ‘to lenient measures. One might- argue that there would be an advantage for
boys over girls on the stringent measuﬁSs, especially on tasks that require

' ' a restructuring or breaking of set and/dr are visual-spatial in nature.

. ' Intelligence. On the basis of the data presented earlier on discriminant

validity, we would expect at best a weak main effect for intelligence level
in the present analysis. However,‘interactions of intelligence with age,

: sex, and especially SES, if found by this analysis, would have important

»

imp¥ications. . : ' \

o

~1
8



Results and Discussion

The appropriate analysis for eiamining main effects and their inter-

actions with reference to the two lenient and fhe two stringent'scores is

analysis of variance, with age, sex, IQ S as factors. This

enalysis'could not be performed becgfise the absence of middle-class children
in t low average IQ group and of lower-class children in the gifted group
would have resulted in enﬂ.y cells. Accordingly it was decided‘to analyze
the data in two steps, the %irst exsmining the effect of SES alone and in

interaction with age, sex, and_IQ'group, and the second investigating the

-
n

effects of age, sex, and IQ group in each SES groups
We first inﬁestigatéd the main effect of éES and Ns,interactions with
the other three fa'tors by computing a fouréway:analysis/o
Sex x I0 group x SES and including only the Jtwo I0 groups in which h SES
groups were represented. We found a significant main effect for SES for
usual responses on the stringent tasks, F Q, 58) = 6, 72 Eﬁ(.OI with middle-'
class children giving more unusual responses than lower class; 2. Sl and 1.31,

respectively. There were no significant main effects for SES on the popular °

either popular or unusual scores of

score of the stringent measure or ol

-significant interactions at all.

.

the lenient measure, and there were
On the basis of the above findings we concluded that middle-class boys

and girls in grades two to eight and in the 100—130 IQ range are higher than

comparable lower-class children in generating unusual solutions to stringent

tasks. Since the groups were comparable, this superiority cannot be attributed

to differences in intelligence. This finding suggests that the environment_

of lower-class children not only contributes to the frequently documented

3
4
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a' ' , \Q deficit in-intelligence; but also to a more medest deficit in creativity.
‘ subsequennly ;ﬂhe other main effects and Eheir interactions with one
another were examined in separate analyses of variance for middle- and
lower-class children with age, sex, and.intelligence levels as factors in
. . each. When the scores of middle—class“childfen were analyzed, the three
‘groups, were gifted,/superior, and high average; and when the sco;es of lower-
class children were analyaed,the three IQ groups were superior, high average, .
-and low averager | |
With reference to age, in nearly all instances there were nQ“significant
E.rat}os for age or its_interaction ﬁith other factors.; fhe only excepelon_
was a main effect for the xﬁddle—class children on popular responses to the
lenient task,. F {2, 61) = 5.03, p_(.Ol. The means for the three. age levels'
in ascending order were 48.04, 76.74, and 55 79 with the f!Zth grade higher
' .than the other two grades (p{.05 by Scheffé). It should be noted that the
cerresponding eans for the lower-class children were in the same direction
(44.17, 60.293 56.46), but they did not reach'ES;mal significance. Inspec-
‘tion of pop T responses on the:sttingent meaeure also revealea,a_similar

'+ order by age (11.30, 12.44, 11.17 and 10.06, 11.17, 10+43 for middle- and

lower-class children, respectively). No such trends were noted on unusual

y

responses. ‘ ®

The current findings(are consistent with those of Milgram et all (1978)
' ‘. reporﬁed ea:lier and even clarify the developmental trend. By grade eight
not only has popular responding ceased to increase, but it has,“temporarily ‘
B at least, declined. Furthermoref the findings of the current study indicate

1Y . . .
that the rise in tnusual responding that was found for twelfth graders over




]

> ) e

sixth graders has'not yet begun in eighth graders. One possible explana~'

,tion for these findings is that the onset of the rapid development of the

- ' . . 7
ability to generate many unusual ideas is related to formal operations--an

ability described by Piaget as appearing after grade eight. This is.an

empirical question worthy of'investigation. s

With reference to sex, there were no significant main effects or inter-:

actions on any of the analyses, with one exception. This was a significant :
sex x intelligence interaction on popular responses to the\stringent task |
for middle-class children, F (2, 61) = 3.13, p{.05. Means and standard
deriations of the six subgroups are presented in Table 3. Gifted girls,

as might be expected, nere the highest of the three intelligence groups

for girls, but the gifted boys were-lower than the superior boys. Why the
gifted boys should perform'less well is unclear. Since no similar sex x IQ
group interaction was obtaﬁred for unusual responses on t?e stringent task -’
or for eitheé.popnlar-or unusugl responses on the lenient ones, this finding

‘ % :
is viewed with cautidn. The current findingq are, therefore, consistent

with those of previous studies summarized by Maccoby (1974) on lenient tasks

~

and permit a broadening of the generalization of no sex differences to stringent

tasks across a wide age and intelligence range in middle- and lower-class

-

children.

Finally, as may be'inferredifrom the foregoing reports on the other
factors,tnere were no main effects for IQ group in any of the analyses.
The single signifieant interaction of IQ group with the otﬁér factors was .

the one disquased‘in'the ﬂteceding paragraph.

2 3¢
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o ¥ ~ . . Table 3

. Means and Standard Deviations of Popular Scores of
u" f.”" '

! /Middle-Class Children on the Stringent‘Measure. R

”ﬂ} ; - s . by Sex and IQ Group ,

‘. v :',"; ) / v N - . . . A-
i g iy A - N Boys N . Girls

*S/ I . . : . 4
St ;>-<o , B o (4497). L \ff;zg)

{supertor. . e, 9 | 13.44 10 | 10.40.
' ’ - {7 (3.68) . Jg (@:20)

PN

, High Average ‘ 12 10.75 1 16 ;9,14
| (4.00) ~ 17(3.05)
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"

THE RELATIONSHIP OF OUANTITY AND QUALITY OF RESPONSE K

Theoretical Background _ o v .

Wallach (l970, 1971) summarized research on,ideational fluency'measures
that demonstrated a strong relationship between the production of a large'
number of responses and production of responses that are statistically

unusual, but not necessarily of high quality. Milgram et al. (1978) demon-

stragéd that quantity, defined as popular responses. and low-quality unusual
. § ‘.

L4
\

responses, was strongly associated with quality, defined as unusual responses
of high quality. Their study was conducted with middle-class sixthfgraders

of high averagelgo stperior intelligence, but the conclusions do not neces-

-

sarily apply to lovier-class children, to other age and/or intelligence
levels, or to tasks other than the lenient solution-gstandard. Hence, tﬂe
importance of examining the relationship of quantity and quality of responses

in stringent as well as in lenient tasks:qg original problem—-solving in :

the childrem of the pregéent study.

-"Results and Discussion , | '

In the current study, quantity is defined as popular responses, a
quality as all unusual responses. The rationale for these definitionT was

~

discussed previously (see pp. 6, 12=13). The correlations.between q tity
and quality scores in both lenient and stringent measures were compu ed
. for all 142 subjects with the effects of age, sex, IQ group, and SES/partialed

a

out. Subsequently, correlations were computed for each social class/with
{
the remaining variables (sex, age, and IQ group) partialed out, and ho on )
for the‘separate sex, age, and IQ groups. These correlations are presented

, !
in Table 4. In this table and in succeeding tables, the .05 level of s

‘ L . | o




 Table 4 "
’ ‘

Partial Intercorrelations of Ouantity and Quality Scores -
. ‘ of Lenient and Stringent Measures by Age, Sex, I0 Group -
and SES

\ ‘ ' ) . . .

.

i Total %bys Grls  Middle §BS Low SES Grade /) Grade 5 Gradﬁé 10130 1Q115-130 10110*115 1085-100
(N=142). (Na]5) (N;;yj_ (w80) ‘ (Ne62)  (Nm43) " (NeSL)  (Nw (N-AA), (N-32) N-SQ)_ (N-22)
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of significance is indicated by one asterisk, the .01 level by two asterisks,
and Qpl by three. \The number " of subjects in this table and in all subsfquent
tables appears in parentheses under the heading of each column.'

It may be noted that the quantity-quality correlations on the lenient g

tasks range from .74 to .90 for lllsubgroups and is .84ffor the entire

sample. Correlations of this magnitude constidtute impressive evidence

J'ﬁh~for a generalized quantity-quality relationship ‘and are of the same magni-

s

Jtude as the correlations reported by Milgram et al. (1978) in children and

&

adolescents. On the basis of these findings we conclude that this relation-

’

ship .obtains in middle~ and lower-class children across a broad agé. range

from seven”to 17 and from low average to gifted intelligence levels.

One might argue that we have only demonstrated a relationship between

popular and unusual\responses and that the relationship of quantity (all

.

responses other than uﬁusual responses of high'quality) and quality (all

unusual responses of high quality) remains to be demohstrated in odr sample.
’Wb

.

In reply, it may beﬂpointed out that the whols-part correlation of all
%l
unusual responses to unusual responses of high quality in the earlier study

(Milgram et al., 1978)‘nas .88. Assuming a correlation of siyilar magni-
tude'in the present study, we may conclude that the popular-unusual correla-

tions are the equivalent of the quantity-quality correlations. It may be ¢
4 ' -

recalled that financial limitations prevented us from scoring unusual re-

,sponses on the lenient tasks for quality. Nevertheless, numerous comparisons

. of the findings in the pgesent project with data from the earlier study

(Milgram et al., l978) yielded highly consistent findings between the two

studies; therefore, our assumption of cqpparability of quantity-quality

in the two appears reasondble. : ’ . , i



to‘.70 £05 nine gg ups»and is .54 for the entire sample. ,Only the lower-
) - clags‘children cdqgtitute an exception to this trend, and their data are
diéqussed-bel .;~Apért from lower-class children, one may conclude that
‘the quantity—quﬁl%tﬁ correlations oﬁtained here constitute strong evidence
\for the émportéﬁde of overall ideational outpuﬁ as # condition of the pro-
- | ~ duction of un@sual responses of‘%igh quslity‘in stringent as well as in
lenient tasks of or;ginal problem-solving. . ‘
* If we now turn Eo the correlations obtained on stringent tasks by lower- .
~class children, welfind a low significant correlati&n ovefali~(.24) as
compared with that of middle-class children (.65). In addition, the correla-

tion for children of low average intelligenge is not significantlyidifferent

from zero (.07) and it should be recalled that 21 of 22 childqén 15 this .

» »
IQ -group are drawn from the lower class.

Since there was no difference in the magnitude of correlations between

k lenient tasks, it might be argued that

-

lower- and middle-class children o

the lower correlations on thevstrin ent tasks of the former arise from
their‘festricted range of scores On the stringent tasks. If we examine the
means and staﬁdard deviétioﬁs (in parentheses) of ;oﬁulhr ‘and unusual re-
sponses.on the stringent tasks fof lower-class children, 10.77 (3.29) and
1.39 (1.32), respectively; and for tﬁe low-average IQ group, 9,50, (2.58)
- and 1.23 (1.41); we find that this notion is untenable. The range on these

measures is the same for lower- and for middle-class children. .

)]
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. .
In an earlier section we reported middle-class children té be superior

»

to lower—-class children in giving unusual responses to stringent.tasks.

In this séction we found that pdpular agd hnusual responses were more Highly

B

related in middle- than in lower-class children. The explanation for these

diffefences is not readily evident. It may be related to the specfal nature
of the_ stringent tasks for lower-class children. This question requires

further investigation. ‘ ' ' -

The correlation of whole to part was next examined to ascertain .the

extent to which the overall fluency score, which is easily obtained by

counting, is an adequate predictor of the unusual score, which requires

. ‘tedious tabulation of response,fréquenciep to identify the 5Z level. The

correlations of total number of responses and the subset of unusual responses
Are preSented'in Table 4. It may be noted that the‘iZ éorrelations are'
substantially higher for botﬁ lenieﬁt and stringent tasks than the cor;espond-
ing correlations based on hon-overlapping scores. |

The whole-part correiations aq% so high for the legienf task, ranging
from .94 to .98, that it -appears pointless to score for unusual }esponseé,
since the overall score is aimost equivalent in correlational terms. The
-whgle-part correlations are also impressive in the stringent task, where
they range from .56 to .89. Hdﬁe too it is the lower-class children'whose.
correla#ions léwer the overall corfelations. The correlation is .88 and

.56 for middle- and lower-c¢lass children, respeétively, and this difference

.affects the other groups in which middle- andrléwer-gléss chiidren are
DN

o

combined.

. igﬁty@adeduate
hgf
estimates of unusual responses in lepienf and stringent tasks for middle-

One may conclude that fluency or overall scores ar
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class children and on lenient tasks.for lower~class children. ' The over-

.
all fluency score is a somewhat less adequate estimate of unusual responses
\ ’ .
in stringent tasks for the lower-class children. ’
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C Chapter 6 ' . @

) . . .. )
- A DEVELOPMENTAL VALIDATION OF MEDNICK'S ASSOCIATIVE

HIERARCHIES OF ORYGINAL PROBLEM-SOLVING a
s 3

Mbdnick's hypothesis (1962) on the nature of creative procéss‘has pgqn

Theoretical Background . : -

ong of the major°conceptgnli§ét15§|‘underfying research effoéts in.creaﬁive 7
) A 0~ . . o

thinking or original problem-solving (Wallach, 1970). Our work has beéen
influenced by this formulation of the creative process, a verbal léarn;ng
model that attributes a critical role to idgatiénal fluehhy and tﬁat postu-
lates quantiﬁy of ideational fluency to Be a péecondition for quality re-.
sponding. ' This hypothetical debcription.of the creative procegf applies
equally to solving intelleétual problems of a generallnature iﬂ a wide .
. variety of life situations as well as Eo solving prggé:ff in épegifié areas
of tglented accomplishment such as art, drama, music, mathematics, eégineering;
etc. ﬂ |

Mednick (1962) proposed ;h&t the pfoc;sp~of creative thinking fol}ows
the model of word associatiﬁnr He postulated a hierarchy of resp&nses to
a stimulus word, i.e., an orde; effect Bﬁsedlupon the relafive'assdciativef
strength of each response. The stroﬁger associates--the more convéntion;i,
stereotyped, or popular respouses-arg highgr in the ﬁieratchy,_mbte easily
accessible and more likely to bé eq;tted eariief in the reqpoﬁse sequencg.'
The weaker associbtes-—ﬁhe more unusual,responsgs-are more.likely to.be .
emitted later in the.response sequence. More of-the unusu;1 responses qééurring

[

later in the sequence, is a phenomenon referred to subsequently 1in this

paper as an order effect. o

-
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- : - ’ . .
Medniak fgrther postulated different asgociative response hiergrchies

for';ow and ﬁigh cr;xfivnnﬁbrsons. Low creatives are characterized by .

t S .~

’ Co ) . :
a steep and short gradient, 'with many popular responses at the beginning,

. - ) .
. but once these responses are exhausted, fewer unusual responses subsequently.
. ( . . .

. 'High creatives,-by contrast, are characterized by a shallow and extended'
'gradient,:yith fewerﬁpbpular responses than Iow creatives initially, but !

[

"with many more unusual responses subsequently.

. ,‘ -
) A number of investigators reported the scores on Mednick s test of
. . ' “ - -
' creativity, the Remote“nsaociates Test, to be related to successive word

K

aqsociations (MEdnick; 1962; H!dnick, Mednick, .& Jung, 196&; Riegel, Riegel;'

& Levine, 1966). Brown «(1973). fqund'differences on a paired-associate

learning Jtask between people; esignated hiéh and low crestives‘accordiné to

RAT scorgs. .These ﬁindings-that‘hignly creative people gave more responsesJ
- and, therefore, more unusual reSpomses than low creatives, and that they -

<. .'» learned low-stxength paired-associatives as easily as high-strength—-were

\

: i interpreted 8 validations of Mednick 8 associative theory of creativity.

One of Mednick's postulates was not confirmed. He expected a higher
initial response rate for populgr responses in low creative .persons than in
high creative (Mednick, Mednick & d?ng, 1964). He found, nowevef, as have f

'  other investigators (Bogsfield & Sedgevick, 1944; Bousfield, Sedgewick, & "i
Cohen; 1956;‘and Ward, i369) that the opposite is true: high creatives

kY

give more popular responses initially than low creatives.
¥

Mednick Mednick, and Jung (lgrd) cited a methodological limitation

"\.

in their study: they gave subjects only two minutes to respond to each

stimulus word.p They suggested that giving subjects unlimited time would




permit the entire response repertoire of high and low creatives to emerge.

This wouid result in a mdre compiete picture of the relationship between

level of creative~thinking and associative responding. -

| In the first studyuto investigate the sequence of creative responding

.., .‘. ~ in children, Ward (1969) found that common responses decreased and‘unusual

’ responses increased over time in seven and eight year olds. He did not,
however, obtainfdifferent response'hierarchies for high and low creative

children as postulated by Mednick.  Ward attributed this to methodological

»
- ' limitationsof his study, in which gré%p compafisons were made only;during

that portion7of the response seduence when both groups continued to:respondb‘

4

thereby failing to consider the ‘entire ‘response reserVOir of the highv

creative subjects who persisted in responding 1qng after the low creatives
P ;
/Mhad ceaSed to respond Ward indicated that the difference between high and

N low creative subjects may 1ie precisely in this part of the response sequence-

r

when high creative pdaple continue to emit responses of weak associative

strength, and low creatives, having exhausted their repertoire of high 'Qf@f

d.t -~

associlative stréngth responses, cease respoﬁding altogether.

Develoqunza;,differences in associative hierarchies were investigated

()

in only one study. Milgram and Rabkin'(1980) examined the response sequence/ﬂj

in creative thinking using lenient tasks“in 90 children;~30 each at ages

9, 12, ?nd 17. ChiIdren were designated as high or low creative if they;r

<
P

b L
In accordance with MEdnick's formulation, a more pronounced order,effect

’°

: ‘¥ P
(more unusual responsés in the second half of the seduepce) wasfexpected
J -
in thé response hierarchies of high than of low creative children. It -

-/ »

were above or below‘the median in number of unusual respbnses;of high quality.

1
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ﬁas also expected that the q;der effect would be stronger for older than-
néer children. Given anlage-related ihcrem;ht in unusual responses
m sixth to twelfth grade (Milgram et al,, 1978), it appeared'reasonable
that the order effect would be.more pronounced-in the older childrén.

* Previous studiés‘havebeen,limited to the examination of ﬁhe’ofder
leffect of‘uéﬁéual resﬁonses regardless of quality (Mednick, 1962; Mednick,
Mednick, & Jung, 1964; Ward; 1969). In the Milgram and Rabkin study (1980),
_however, the order effect was examiﬁed both for unusual responses of high
and ofvléw quality. Given the assumption that unusual responseé of high
quality are fewer in numbe;, are characterized bygweaker associative sérength,
and'are less available than unusual resgonsggtpf low qdaliﬁy -- these invegt%
iéators'predigked thgt there would be a mor;‘pronounced order. effect for
the former kind of response thﬁn for the latter.

.It may be recalled thag a time limit on associative responding was
cited by Mednick, Mednick, and Juﬁg (1964) and Wa;d (1969) as a major
limitation of earlier efforts to clarify differeﬁces betgeen hiéh-ané'low
creative pegple.* Iﬁ the Hilgrap and Rabkin study (1980) the timé%i&ﬁit

6 -

was eliminated, and the entire reservoir of responses for all sﬁbjééfs

“l .
)

was included in all énalYées.

The results of this study were consistent with the Mednitk formulation.

There was an increase in the number of unusual responses in the course of
sequential responding. This order -effect obtained not only in unusual

- responses of high quality, but also in unusual :esponses,&f low quality;

ld

” the effect was more pronounéed, however, in the. former than in the lattef;f j‘

@




‘There was :\Q;ggificant triple interaction of Order x Age x Leggl of

Creative Thinking, indicating;;hat the order effect was not uniform across
age and creative ébiiity. The ‘order effect did not obtaiﬁ ét all at age"
é, regardless of leyél of creative thihking. It obt;ihed at’ age 12, but
only for the high creatives, and it obtained at age 17 both for low and
§f9r high cgeatives; Theselfindings appear to qpalify Mednick's postulate
of a generalized order effecttby inéicating its emergence betwéen 12 and
17 for everyone and earlier for high creative qhildren}

Numerous studies of Mednick/s formulétion with college students had -
vielded results consistent with those of the oldest of éhe tﬁree age groups
in the above study. Accordingly it did not, seem necessary to réslicate
these findings by including l17-year-olds in the current study. On the»
other hand, the Milgrgm and Rabkin study (1980) was the first to examine
the response sequencé,in children_ages 9-10 and 12-13. A replication study
on ;he response séquénce including thege ages appeafed wogthwhile. Similar
considerations led to the inclusion df.cﬁildren of ages 7-8 in the current
study. It may be recalled that only one previous study had been.conducted-
with children of ages 7-8 (Ward, 1969), and that this sﬁudy was flawed
in that a time limit};as imposed on associative responding. .Accordingly,

in the current study we examined the order effect of popular and of unusual

respdnses in children of ége 7-8 and in the two groups of children whose

ages corresponded approximately ﬁo the two younger age groups of the earlier

-

study.

The deéign of the current study permitted us to examine the associa-.
tive hierarchies of original problemsolving (a) as a function of age,

sex, intelligemce level, and SES ‘and (b) as a function of stringent as

well as lenient tasks.

/
.43

v
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Results and Discussion

In the'first‘analysis we included only ;hé two IQ groups in which .
both_éES groups were represented. We examined thefunconfoﬁnded effect

of SES and intelligence level. ?ubjeéts'were divided into high énd.low “§_4
éreative groups on thé basis of their unusual reSponses, i.e., above and

below the median. In this and in all sdbsequeqt analyses whgn the lenient

scores were examined, the lenient unusual score constituted the basis for

thg‘ﬁediaﬁ split; when the stringent scores were examined, the stringent

e

unusual score was used fof the median split.

The popuiar and unusual scores of both lenient and stringent measures

were subjected to separate four-way analyses of variance, Order of Occurrence

" (first half versus second half Qfloﬁe's responge -sequence) X Level of Creative

Thinking (higH, low) x IQ Group (Superior/ﬂigh Average) X SﬁS, with the

first factor constituting.a repeéﬁed measurement. There was no interac-

tion of SES with Order or with.the other variables. On the basis ofjthese
findiﬂgs, it was concluded ﬁhat the order affect does notvoperate selectively

as a function of SES.

.It was not possible to compute an overall five;way analysis of varifance, with"
repeated meagurement, Order (First Half/Second Half) x Level of Créative
Thinking x Sex x IQ Group (Gifted/Superior/High Ave;age/Low Average) because
it would have resulted in empty cells. We, ﬁherefore,-performed three
separate four-way rgpgated measurement analyses of variance . These sta-
tistical an;lyses were designed fo investigate all possible main effects
and interactions of the five variables.

With reference to the lenient‘measure; we obtained in all analyses a

significvant main effect for Order and a significant interaction of Order

'
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|

with Level of Creat.ive Tnmking for .both popular and unusual scores. The
- | A

F ratios for Order (4f =/1,130) were 138.56 and 134.36, ps {001, for the
popular and muSual- scor’es, respectively. The corresponding F ratios

(df = 1,130) for the Order x Level of Creative Thinking interwaction were
32.57 and 33.92, ps £.001, respectively. Means and standard deviations
relevant to these results:are presented in._Table 5. The findings indicate
an increase in the number of unusual responses and a corresponding decrease
in the number of popular re‘sponses in the course of sequetltial responding

for both high and low creative subjects. Moreover, the findings demonstrate

the phenomenon to be more pronounced in‘high than in low creative subjects.

With referencey to the stringent %%F%S& we obtained a significant main

effect for Order, (1 130) = 10.81, 2( 001.and for the interaction of -

......
G S

0rder and Level of Creative Thinking, F (1,130) = 3. 80 2.-.05 for pooular
responses. Means and standard deviations relevant to these result_s are
presented in Table 5. There was an order effect for high creative chil-
dren, but none f.or low. There was, however, a significant triple inter-
action of Order x Level of Creative Thinking x Sex, F (1,130) = 4.80, p £.05,
which indiclfed that the order effect was ‘confined to the high creative boys.
A similar t”end was found for unusuai responses on the stringent task with

a corresponding significant triple interaction, F = 8.46, p<£ .01, and witn
identical implications: an order effect for the high creative bojvs only.

It is clear wny more impressive and generalized order effects were

’found on lenient: tasks than on strd.ngent. Since the items on the latter
.tasks were more difficult,subjects gave fewer responses overall and there-

fore, fewer unusual responses. ' The mean unusual scores for stringent‘were

(38
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Table 5

Lenient and Stringent Scoies: Means and Standard

L]

Deviations of Fifst and Secbnd Half Scores

ofunigh and Low Creative Subjects

38 b

(16N
€y

g‘ .
N . \ . i
3 Total N o High . - Low :
First Half Second Half = First Half Second Half First Half Second Half
Lenient | C
Popular 32,54 25.66 42,12 31.63 23,97 20.33
| (17.24) (11.47) (20.42) (13.33) (6.05) (5.59)
Unusual 9,78 16.50 . 17.18 27.57 . a7 6.61
(16.46) (23.04) (21.68) (29.83) (1.77) (2.81)
'Stringent & ,
Popular ' 5.91 5.34 6,54 © 5,63 5,26 5,04
(2.32) (1.85) (2.67) (2.15) (1.67) (1442)
Unusual 0.85 ~  0.96 1.49 1.71 0.19 0.20
. i
" )



- only 1.60 and 0.19 for high and low creative children,

‘'subjects at the median is less reliable than the divisi

L

spectively. With

so abbreviated a response sequence, the division into gh and low creative

in the ease of
the lenient tasks, where the means of unusual responses for high and low
creetives were 22,37 and 4.89, respectivel&. The order effect is en un-
stable phenomenon when based on few responses.

' This line ¢f reasoning is supported by:the fact‘tnat_the only sub-

jects to give a demonstrable order effect were the high creative boys,

. whose mean was, in fact, higher than that of the girls (F = 6.69, p <.0l)--

. 1.82 and 1.31, respectively. These boys gave more unusual responses than-

8

the girls, thereby making it more possible for an order effect to obtain

o

in their response sequence.

We therefore regard the data on stringent tasks as.consistent with

'the Mednick formulation of an order effect. Ef items were designed to

3

generate a larger number of unusual solutions,a more impressive everall
order .effect would. have obtained espécially for high creatives.
In summary, the findings of the current study prq@ide strong empirical

validation for the Mednick hypotheeis of an associative basis for the pro-

cess of creative thinking and extend the hypothesie by demonstrating the

order effect(for children in both middlevand lower classes, as young as

3

age seven, who vary in intelligence from low average to gifted.

While the magnitude of the order effect is highly significant statist—

39

ically, the phenomenon was not found to be all—or—none in either our previous

wqu (Milgram .& Rabkin, 1980) .or in the current study. Many popular responses

. i
are given later in the-list, and many unusual regponses are given earlier.

SN
~3



Thesey{indings suggest that the steep aggociative hierarchy of the low

creatives is somewhat more shallow than that envisioned by Mednick. By

-

K N . 4
the same token,. the greater number of pégular responses given by the high

creatives in this study and in previous investigations suggests that the

shallow associlative gradient of high creative persons probably begins at

the same level on the ordinate a&.the steep gradient qf the low creatives——

or even above that level=-and not belov that level, as originally proposed

b§ Mednick. ,
] . : . b
The current data of a geheralized order effect may appear to contra-

dict our earlier findin hildren ages 8-9 and 12-13 (Milgram, & Rabkin,

1980). We reported that the order effect was developmental in nature, appear-
ing .only between age 12 and 17 except in highly credtive children, where it
obtains earlier, between age ? and 12 (Milgram, & Rabkin, 1980). (keexplana—
tion for the different findings in the two studies is the differemce in
’administration. In the currentqstudy individual administration was utilized,
children responded orally and examiners recorded the responses. An impres-.
sive order effect was found at all ages even for low creative children.

By contrast in the earlier study group administration was utilized, chil-

dren had to write down their own responses, and only the older and more

creative children manifested an order effect before adolescence. It may be

-

that the writing of responses, one after the other, disrupts the implicit

response hierarchy for children at'young ages and low levels of creative

thinking.

N
o5p]
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Chapter 7
SR

THE VALIDITY OF LENIENT SOLUTION—STANDARD TASKS

- AS PREDICTORS OF STRINGENT SOLUTION-STANDARD

!yg;retical Background

. CRITERION MEASURES &

Many theorists have described creative thinking as a kind of origina15

roblemrsolving operation, which.generates new-information from known and
remembered information (Guilford, igézmrMaier, 1970; Wertheimer, 1945).
| Mpdnick (1962) defined creative thinking as "the forming of associative
elements into'new combinations which either meet specified requirements ’
or are in some'way.useful." Davisl(1973) defined a problem as a stinulus
situation for &hich an organism does not have a ready response, and a solu-
tion or creative idea as a new combination of existing ideas.
It has been empirically demonstrated that (1) ideational fluency 1is
a cognitive capacity distinct from intelligence (Wallach, 1970, 1971),
~(2) there is a strong relationship between the.quantity and quality of
'ideational output (Wallach, 1970, 1971'vWa11ach & Kogan, 1965; Milgram et al.,
1978), and (3) there is a difference in the associative response hierarchies
.of . high and low creative people (Mednick, 1962 Milgram ‘& Rabkin, 19803
Ward, 1969).
. These findings were interpreted as providing empirical support for
the'validity of using measures of ideational fluency as predictors of
original problem—solving ‘dn practical life situations. This generaliza-
tion is premature, however, because of a basic difference between predictor
'and criterion tasks. 'The former tasks are subject to lenient standards

for solution, whereas most life tasks are subject to stringent standards
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‘for solution.. The vglidity of the former as predictors of the latter re-
mﬁins, therefore, to be demonstrated.'
i' Rel#tively few studies have dealt with this issue. Mednick (1962)
demonstrated a strong relationship betwgen associative productivity and
séoteg on g’s:riﬁgent-standard criterion measure of original problem-;olv-
ing, the Rehpté Associates Test or RAT, where there 1is ome ébrrect solutiqn .
to a'probl;;. He infefred that in thélprocesé of solving a RAT problem,
subjects give many solutions before arriving at an original correct solu-
‘tion. However, since subjects report only one solutién; Mednick‘could not
'directly compare quantiky and quality Of- - associative ﬁfodgctivity with
quantity and quality-:of solut;ons to RAT problgms. Brown (1973) found that

the relative ease of learning ‘low-strength paf;gd associates, a task assumed

o -
: s

to reflect associative pfoductivity, waélreléﬁé&itotﬁgfiscbres. In his
study, ideational productivity.wés assumed on both predictor and criterion
tasks, but not demonstrated on either. The above findings are consistent
with thé formulation linking ideational fluency and original problem;soléing,
but do not demonstrate the relations?ip conclusively.

In one of the fe; studies in this area, Goor and Sommerfeld (1975)
stuaied'problem-solving processes in creative and noncreative college students.
They analyzed the qﬁantity, quality, and sequence of id;ational’ki> uction
in solving three stringent solution-standard laboratory problems énd reported
data consistent with the Mednick (1962) model. Creative students spent
more time generating new information and developing hyéotheses than non-

3
creative students who spent more time in silence.

9
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Houtz and Speedig (1978) used a wide Variety of factor analytic

- _ . . . _ y
techniques to examine scores of fifth graders on 12 measures of problem~ ;;ng
s

solving., They isolated three factors;‘the first two are similar to those.
described above as”lenient and stringent solutioh—standard problem-solvi :
respectirely, and the third is school achievement. The first factor ac- : )
counted for 60-65% of the total variance, the second for 20-30- and tHe

third for 10. Unfortunatelf, Houtz and Speedie (1978) did not distinguish
among responses on the basis of frequencp (popular versus unusual) and
quality (high versus low) or betweenvsolutions and nonsolntions. These

1;additional scoring procedures would -further clarify both the internal

structure of the two factors and the relationship between them. -

The present investigation is the first to score" fo?i{li

' ity of response both in a Ienient predictor and in a stringent criterion

measure, and to assess,the empirical validity of.the corresponding predictor

- ) 1‘
and criterion scores. .
. D
*

Results and Discussion

The correlatione between thentno overalt fluency measures of the lenient
and stringent tasks, between the two regspective popular measures, and between
‘the two respective unusual measures are presented in Table 6. In order to
determine differences in the magnitude of the correlations being investigated
we examined the relationships separately in each age, Sex, IQ, and SES group.
In each instance we computed partial correlations controlling for all inde-

pendent factors except the one being examined. The correlation coefficients
s

by snbgroups are also presented in Table 6.



Table 6 R
Partial Correlations of lenient and Stringent Scores

by Age, Sex, IQ Group and SES
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. ' Strong correlations, ranging from .42 to .70, were obtained between
' the lenient and stringent scores for overall fluency for’ the total sample=
* ~ and for the 11 subgroups. With one exception, correjations of sinilar high
magnitude were obtsined betweer#t the correspond.ing popular lenient: and stringent
scores and the corresponding unusual scores. The correlations of lenient
and stringent ponular scprestranged_from .35 to .73 and the corresponding
unusual scores from .42 to .54. | ‘

The findings provide impressive support fgr the construct\yalidity of

the Mednick-Guilford conceptulization of original thinking. The ability to

¢ »
generate many unusual high-quality responses to problems where almost any . -
‘ response qualified as a solution is e,valid predictor of the ability to pro--

duce original productions to problems where stringent criteria apply for

what constitutes a solution.

The overlapping overall fluency score, i.e., total number of responses
on a lenient solution-standard task, is the_most freqnently used predictor

of stringent standard original problem—solving ability.‘ The partial correla-,.

€

tions of this 'score with the unusual score on the stringent task for the totsi
sample and for the 11 age, Sex, IQ, and SES groups are presented'in Table 6. ?hese
correlations ranged from .32 to .67 and are as high as those obtained by

using the nnnsual4score in the lenient task as the predictor. Since the

first predictor is easily obtained by -counting discrete responses, while the

* .

second predictor requires calculating statistical frequency, the former -

2

is a more economical and efficient method of assessing stringent standard

LY
’

original problem—solving. i
\/-— . LY

]

TSN
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The corresponding Qverlapping score, overall fluency on the stringent
1
sqldtion-standard task, was an even better index of unusual responses in
stringent standard p;pblem—solving. These correlatiéns, which ranged in
magnitude from .56 to .89, are presented in Table 4. Striﬁgent‘tasks havé
an additional advansage over lenient in Bosgessing higher féée Qali@ity.‘

If stringent tasks wére adapted for group administration, at least for older

childreﬁ; they would be clearly.preferable on all counts,

Lenient sélution-standard tasks of original p?oblem—solving are frequent-
ly‘used as Pea8urea of creative ability, but have low predictive-vglidityl
with reference to creative attainments “in science, music,'art,ldrama, etc.
(Crécken@grg,,lQ?Z; Miigraml& Milgram, 1976a; Wé}léch, 1971; Wallach & Wing,
1969). Since the quglity of real-world creative behaviors is judgéd by
stringént‘rather.than lenient étaﬁdards, they are probably bette; predicted‘

by stringent than by lenient solution-standard measures. This question

is currently under investigation.



47

Cnapter 8

i

THE .EFFECT OF VERBAL REINFORCEMENT ON ORIGINAL PROBLEM-SOLVING

Theoretical Background " ' )

One objecqaye of this research was to 1nvestdgate'the,effect of verbal
reinforcement on the Quantity and quality:of originallproblem-solving in:
children as a functiOn of age, sex, iQ group, and Sié. As mentioned.earlier'
in this report (see page 13)} an oveérall reinforcement effect was not found.
Nor were there reinforcement effects for any particular group, K of subjects.:
In this cH!pter'i would like to cite.the research that led to this objective
and’to‘offer explanations for the findings that emerged. )

Several studies have been done on the effects ofq;oncrete incentives
on original problem—solving in children. Ward, Kogan, and Pankove (1972)
reported that concrete incentives increased total nnnberkof responses to
the Wallach and Kogan battery in fifth graders. Johnson (1974) obtained
similar results with‘promises of rewards to disadvantaged ru;al third .

to fifth graders. By contrast Kruglanski Friedman, and Zeevi (1971) found

that tangible rewards lowered. the performance of middle-class chiltiren.

Moran and Liou (Note *3) found that tangible reward facilitated original

responding in students of low intellectual ability; but was detrimental

to the performance of high ability students. .

Milgram and Feingold (1977) conducted one of the few studies comparing

' the effects of verbal and concrete reinforcement on-creative thinking. They

found that both were effective in increasing the number of overall responses

-

in disadventaged-seventh'graders. In comparison with baseline, children °

produced the greatest increment in number of responses when rewarded with
: /

concrété’reinforcers,vsomewhat less of an increment with verbal reihforcers,

Or
D
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and no increment when they received no feward for their effort. These find-
ings were interpreted as indicating that creative thinking could be added
to tﬁe'growing list of behaviorg amenable to behavior modification by means

of contingency managemenfﬁ\‘Thq authors suggest that teachers should be

3

\\

. trained for the task.

"Since verbalrteinforcemeﬂt was found to be almost as effective as
concrete r:inforcement in the Milgram and Feingold (1977) $tudy, their sug-

gestion for implementation in ‘educational practice seemed reasonable. Prior

“to implementing such training of teachers on a large scale, however; more

research seemed indicated. THe findings cited above demonstrated that con-
crete reinforcement had differential effects on cfeative thinking in middle -
versus lower-class children (Johnson, 1974; Kruglanski, Friedman, & Zeevi,

\

1971) and in students of high versus low intellectual ability (Moran & Liou,

No‘te' 3). It seemed worthwhile, therefore to investi‘ whether verbal

reinforcement might also have‘differential effects on children of different

age, .intelligence level, Qna SES.: Moreover, all of the studies cited above
were limit;d to a single score, i.e., overall number of responses on a
lenient meaéﬁ:e. ‘Th;’effects of verbal reinforcement on quantity vershs
quality scores of both lenient.éhd stringent measuresJof original problem-
solving was a research question worthy of investigation. g ' .‘

We therefore conducted two studies on these questions, one with §ollege

students (Milgram & Arad, Note 4) and the current study. In the former

study, verbal reinforcemgnt had no effect on either quantity or qualit:y,‘p""c )

scores of lenient or stringent measures. Details on this sfudy~are available

from the authors. The findings of the current study are préSenﬁed below.

-

97
'.\I
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Results and Discussion

It was not possible to include all variables in a s%ngle overall anal-
ysis because it would have resulted in empty cells. Since no contributory
sex differences had been obtained on either lenient or stringent measures
(see page 23), yg'did not expect any in the current analyg}s. We examin;a
the éffect of sex ip interaction with reinforcement by performing a repeated
measurement analysis of v;riﬁnce,.Time (pre/post) x Reinforcement x Sex, on
the tyo,lenient and the two'strinéent scores. As expected, no interaction
of reinforceﬁent and sex was obtained; />-‘(

In the next anal&sis we includgd only the two IQ groups ln which .both
SES groups were represented, and we examined the ungﬁgfounded effects of
SE d of in;elligence level. Wé subjected pretest and posttest scores of
both ienient and-sfiingent solution-standard me#sures to four-way repeated
measureﬁent analyseg of variance: Time (pre/post) x.Reinforcement x SES x
IQ Group ksuperior/high average). There were no main effects and'né inter;

- ' -
actioé of SES with the other variables on any analysis.

. The only significant finding was a triple interaction of Time x Rein-
forcement x IQ group, F (3,134) = 3.19, p{ .05 on popular éesponseg in lehient
tasks. When.the relevant means were examined, it was fouﬁd that there was
a pogitive reinforcemenﬁ effect for high average children, bﬁt none for
fhe child?en of“supefior intelligence. This finding would appear to suggest
that only‘tﬁe lower of the two IQ groups benefits from verbal reinforcement
on lenient tasks. On this basis; we would expect that an analysis of all
four Ingroups would show the low average group to benefit and the gifted

to be unaffected or to be impaired in performance.

n

]



phase. Both lenient and stringent tasks were included, in the @reseat design

Analysis of variance with repeated'measurement, Time x Reinforcement x
IQ Group (gifted, superior, high average, low average), yielded the same
triple interaction obtained earlier,_ﬁ -’3.19, p £#5, and no other main
effects or interactions. When the eight means were examined, however, it
was found that only the high average group benefited‘from reinforcement.
Not only were the two higher IQ groups (superior and gifted) unaffected
by reinforcement: but even-the IQ group that was ldwer in intelligence (low
average) failed to benefit from reinforcement. Accordingly, we conclude,
that there is no consistent trend for the lower IQ groups to benefit from
reinforcement as compared‘;ith the higher groups;

We, therefore, tended to discount the single significant finding~because -

it obtained only popular responses to lenient tasks.. If the reinforcement Aol

Y )
1 v,

effect were genuine, one might expect it to affect other measures, unusual

lenient reSponses, or popular and unusual stringent responses. Adc‘,dingly, o 'f
we dﬁﬁclude that verbal reinforcement had no effect on the lenient and } :7:;. :3¥;
stringent tasks of' original problem—solving. N T, Z;Zf f;ﬁ
: A\
This finding runs counter tg: garlier research in which verbalszinforce- ’ &{
ment had a positive effect on~response production in lenient tésks with K 23 -
v e

disadvantaged children. .-One might have expected the lower-class chiidren d'“

,‘,!‘

in the present. study to behave in a similar fashion, at leastgon the same f}

lenient tasks, as subjects in the earlier study (Milgram, & Feingol& l977)

One explanation is that in the present study lenient tasks were not

\

f_—

administered alone in baseline and then a second’ time in the reinforcemisf

-’_

first, two lenient tasks were given in baseline folloWed by two strinéent . Coa

j . . . . _ - fo}” ,‘ | .j. : i ;U?_fg{i
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M . .iy\’
tasks, and then two lenient and two stringent»tasks in the reinforcement
- phase., This administration of lenient and stringent tasks, both in base-
‘ line and in the reinforcement phase, may interfere with the maintenance of
a mental set conducive to and suéceptiblé to'verbal reinforcement. Further
support for this explanation may be found in the study with college students

(Milgram & Arad, Note 4), where similar findings, i. e., no effect of verbal

<

'reinforcement,were obtained in a design alternating lenient and stringent &
) ;.. * .'r

"\ measures in baseline and reinforcement phases.

./

The,explanation for;dur fdilute to obtain a reinforcement effect may

3

i | w'lie in a different méthodolvgical problem. The,laboratory getting in which

"{h" ' the children zesponded tq the vangus tasks gnd the continuous reinforcement

-

?“;:*@' - _which they received %my not have been’ sﬁfficiently ecologically valid.

‘The efficacy of veabal reinforcement EQ affected by many subtle /variables.
t g k. "7‘
in the c ntext in,which it is given. Investigagion of the effects of verbal
y N )‘_ N . '
' reinforce eqt on original problem-solving in the home or at school, settings

.~‘_

;\'4 LR : -~

. . ' thdt are ecologi lly dbre valid, may yield different results.,
Y ca‘

AN .

S ’ ] o - . oy % i .
£ . ¥ . ‘ ’ o * & * '
' ¥ . . v
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/ ' ‘ s />y Chapter 9
o OVERVIEW OF THE FINDINGS
e current stndy'is one of the first to examine creativity,‘defined
as original problem~solving in children, scross a wide range of age, intel-
lectuai ability, and social class. The findings provide strong empirical
support‘for the formulation of ideational fluency as a critical cognitive
component of the creative process in children and as one that is'relatively
independent of tﬁo abilities measured on‘conventional intelligence tests.
Three sets of findings provide impressive support for the-construct
'validity of tne Mednick=Guilford conceptualization of original thinking.
| The most important finding was the consistent.relationship between lenient
predictor meaSures and stringent criterion measures of original problém-
solving in children representing a wide range of age, 1nte11igence level,
and socioeconomic status, Lenient.solution-standsrd tasks of original problem—-
, ‘solving are frequently. used as measures of creative abiiity. Unfortunateiv,
o r few studies have demOnstrated the validity of these measures as predictors
. of real—world creative behaviors, which are generally judged by re}atively
stringent standards. The current findings indicate that performsnge on
lenient tasks is strongely telated to performance on~1aboratory problems
with stringent solution-standards. This is ; step in the direction of dem-
onstrating predictive validity.
" The second set of findings supports the Mednick position that original -
-~ . thinking follows the model of word association, with popular responses
' %N

occurring earlier in the response sequence and unusual responses later.

The data extend this positionvg} demonstrating that this general phenomenon

appears in children as young as seven years old and is greater for high

«

creativeg'than for low. - . .

N
)
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The third set of findings clearly demonstrates that the ability to

generate many solutions to a problem is strongly.aSSocidted with the abil-

ity to produce a fe& original solutions of high quality. We found a strong
relationship between quantity and quality of résponse in originaluﬁroblem-
solving in children within both lenient and,st;i;éent solution-standard
'tasks. The findings of similar internal structure in leﬁienf'and in stringent

tasks prdbide additionaly evidence of the validity of the former as a predictor

X

of the -latter.

|

Differences were found as a function of social class but not intell-
igence. Middle-class children generated more quality responses on stringent
tasks and the relationship of quality to quantity of response was stronger.

These findings suggest that SES differences may obtain on some kinds of

creative performance and not on others.
In some spheres of human endeavor, fewer women make outstanding crea-
tive cottributions than men., This difference canndt be explaiqéd by a sex- °

related cognitive deficit. 1In the current study, girls and boys were equal

in original problem—solving‘ability. The reasons for the underrepresenta-

-~

tion of women may well be found in the realm of ‘socialization.

The findings support the Mednick position that creative thihking fol-

lows the model of word association when viewed microgenetically. The find-
'ings are not to be interpreted as implying that creative thinking follows

this model whén viewed ontogenetically. If .creative thinking were to follow

the word association model, we would expect  an increase in popular responses
and a decrease in unusual responses with age as reported in the word associa-

. tion literature (Entwistle, 1966; Sheéhy; 1964). ' If, on the other hand,

+




the developmental processes associated with creative thinking are cognitive
Y in nature and, therefore, similar to those of intelligence, we would expenf
qualitative rather than quantitntive age=-related changes. Older subjects
would differ from youmge; more in the increaqed number of high level abstract
and complex novel ideas acquired tnan in the increased number of popular
. ideas acquired. In the current study popular responding decrénsed ffter
grade five in every age and SES group. These findings provide more support
for a cognitive than for an associative ‘explanation of the ont?ﬁenetic pro-
cess In creative thinking. N .
. Feldman (1974) has argued convincingly that the creative ;iocess is
best seen within a éiagetian developmental framework, but there has been
little empirical work on the specifics of stage development of creative
thinking. The findings of the current s}ﬁdy in conjuncéion with our earlier
study (Milgram et al., 1?78) demonstrate age~related increments in unusual,
but not in popular, respnnding. Unusual responding represents a higher
- level of cognitive maturity than popular responJing. The data on
* age trendn of decreasing popular responding in the current study and in-
‘creasing unusual responding in the éarlier study support Feldman's conten=
tion. The developmental aspects of creative thinking are important ques-

tions to which future research might profitable be directed.

Methodological suggestions for future studies

. We'survéyed the three reviews of problem—solving“tasks (Davis, 1973;

. ' Ray, 1955; Speedie, Treffinger, & Houtz, 1976) and found that stringent.

tasks with more than one correct solution that are appropriate for children

ot

o
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are few in nqmber. fhere‘were not enough stringent items in the current ™
study, and we therefore obtained a narrow range of sco;es. In futu?e studies‘
weé will develop a much iarger number of stringent tasks. They will be of
two types, one type for general use across age, intelligence level, and
SES groups, and another type for use with a particular group.

In the‘current study there were as many as six independent variables
(age, sex, intelligence levél, SES, creativity level, and reinforcement).
It was impossible, given 142 subjects, to do an.all;inclusive analysis.
In future studies we plan to use enough subjects to permit_overall analyses.,
Replication with more subjects will confirm trends that were obtained and
may yield addiitonal findings on individual differences.

Reinforcement failéd to ‘increase original responding in the current
stﬁdy. Nevertheless, it'is premature to conclud; that verbal reinforcement
is ineffective for this purpose. . In future studies we will utilizf more
stringent tasks and will administer the lenierit gnd the stringent asks on
separate occasions. Verbal reinforcementé are routinely dispenSgd by parents
and teachers in their~intéractions with children. It is, thereforei important 
go understanq the cbnsequences of these reinforcéﬁents for children of each
age, sex, intelligence»‘lgel; and SES and to plan programs in school that

<

match the reinforcement patterns of the pupils.

In the current study we did not maintain the distinction between unusual
responses of high and of low quality. The reasons for this decision were
ekplained above in detail. Upon reflection, utilizing the total unusual

score seems not only justifiable but even desirable. The process of judging

oy
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unusual ideas of hig"hnd low quality is strongly influenced by the social

L4

and cultural milieu of the judges. An idea that may seem inappropriate at

~one time and place in history may be seen as a highly original useful idea
-
gt another.p Cons;der, in this, context, the ridicule heaped upon many crea-

tive géniusas because they presented ideas whose time Mad not come. By.

~

considering all unusual responses as the index of quality responding, we
» -

avoid the pitfall of excluding ' some original ideas that might be con- .

sidered inappropriate and of low quality by the standards of the judges.

tringent solution-standard laboratory tasks have been regarded in this

report as criterionsmeasures, This is justified when the stringent measures

are viewed fn relationship to the lenient measures. On the other hand, we
should remembqr that all of these measures are laboratory tasks and not

real-world creative behaviors. Since real-world creative behaviors are cer-
tainly more similar to the stringent than to the lenient tasks, tﬁe current
study represents a step in the right direétionﬂ Notwithstanding the dif-
ficulfies, we must search_for ways to use real-world behaviors as criterion

measures in studies on original problemsolving.

' Educational implications of the findings

A major goal of research on the creative process is to identify people
) o

who are able to produce original sblutions<to difficult life problems. This
. a '

56

ability is Opératioﬁally defined as the unusual score on the stringent measure.

We found that the score for total number of responses both to lenient and
stringent tasks were both excellent predictors of the unusual score on the
stringent measure. Total scores are easily obtained by simply counting dis-

' crete responses g%? are, therefore, an economical and efficient method aof

assessing original problem-solving ability.

.
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has been a g;despread‘misinterpretation in the educational com-

There
munit& of :;é role of ideational fluency : regarding it as a criterion rather

than as a predictor . This misinterpretation has led to a number of nega- T,

A
’

t#ve educational practices. Creativity starts with the free expression of
ideas” of all kiqu, even ideés‘which are’unusual antl of low quglity..‘This
first stage in which many ideas are generated is essential byt not ff?cient.
Not all ideas which are produced aré valuable. Productive créative think-

ing fnvolves not only shspendiﬁg judg;ent and generating ﬁan& ideas, ,but

also invoking judgment in orde; to evaluate the ideas p;oduced. Many ed-
ucational programs,designed to enh;hce crej7ivl-thinkinglemphasize the first

and ignore the second,

Future studies on creativity . ) .§/ .

The 1970 White House z;i:-rence on Children underlined the importance
¢t §

i(: b
s 3

of creative ability in chi oiball'ages and recommended that intensive

efforts be made to develop creative teachFrs for. the schools. Bﬂe United
States Office of Education now includes creative thinking amoné th; abiliéies .
to be congidered in selecting children for participation in federally sup%' R
ported programs for the gifted and talented. Mofeover, a statutory ma;daté

exist§ requiring the use of objective criteria in identifying gifte; and

creative children. Tt is, thérefore,.3urprising that research in the last

decade has.prSduced no great advances in our understanding of the creative .
process and tgat we are still basiéa;ly operating with 1nformati;n aeveloped .
between 1950—1970 bx/Guilfofd,.Médnick, Torrance, Wallach, Kogan, éetiels, L

and Jackson.

o
)
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During the last decade there has been a dramatic increase in the

interest 6f researchers in infancy and ear;y childhood. One impetus for
v : this heightened interest comes from the gro;ing number of mothers of pre-
| gchool children working outside the home and the desire of these families
' to understand the impact of da; care centers.on fhe,intellectual and personal
 gdcia1 development of very young children. Most stud es of the intellectual
functioning of preschool children have-foc;led on proz}ém-;olving processes

- utilizing convergent thinking of intelligence. By contrast, few studies -

have examined creativity which utilized divergent thinking procegﬁes:

. : Y P4 : g
)

In future studies we plan to replicgte the current study and to;;ntro-

duce modifications based upon the data reported above. We plan to extend
. . ‘ -
our investigation of the Areative process in the following directions:

(1) we will conduct 1 gitudinaf and cross=-cultural investigations of ériginal
pf;bleursolving’in children of preschool agé and older, in black-;nd white '
. éhildren, and in cﬁiid?en of different countries;;(Z) w; will examine gix ¢ '
cognitive capacities' (ideational fluency,\ curiosity or preference for novelty,
fantasy, imaginﬁtion, metphoric production, selecti;e attentioﬁ déﬁloyment)
‘ \ .

and determine the relative contribution of each in"explaining individual

differences in original problem-solving; (3) We will develop criterion measures

of real-life creative behaviors in a variety of areas and ‘examine their
relationship to each other and to each of the component predictor capacitiés
mentioned above; (4) We will examine parental influences on the»develogm@nt
- of creétive abilities in children. The influence of two aspects of child-
rearing will be considered: (a) the model of c£eative thinking and creative

_ behavior provided by parents; and (b) the space available for child's unim-

peded.%ndependent activity in the home.
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